Abstract: We present details of four separate observations of rough-toothed dolphins (Steno bredanensis) apparently preying on adult-sized (b1 m) mahimahi (Coryphaena hippurus) in the eastern Pacific. We cite similar sightings from Hawai'i and some additional behavioral observations (synchronized swimming, food sharing, regular association with flotsam), and suggest that rough-toothed dolphins may be specialized predators on large mahimahi.
Little is known about the food or feeding habits of rough-toothed dolphins (Steno bredanensis) (Miyazaki and Perrin 1994) . The only report of stomach contents from healthy, wild animals listed ''molluscs [i.e., squid] and fish'' (Perrin and Walker 1975) . Shallenberger (1981) reported that stranded specimens from Hawai'i had fish (silverside, Pranesus insularum; saury, Cololabis adocetus; and a needlefish, Tylosurus crocodilus) and unidentified squid in their stomachs. He cautioned however that these were nearshore (i.e., shallow-water) fish species and may not have been representative prey of healthy dolphins in their usual open-ocean environment (see also Barros et al. 2000) . This is especially true for animals that strand outside their usual geographic range (e.g., Ferrero et al. 1994) . Specific cephalopods reported in the diet have included Teuthowenia sp. and Tremoctopus violaceus (Clarke 1986) . In this note we report on six separate observations of roughtoothed dolphins preying upon adult-sized mahimahi (also known as dolphinfish or dorado [Coryphaena hippurus]), and we argue that S. bredanensis may be specifically adapted to taking this species. The dolphins were evasive and whenever we approached within 50 m they dove out of sight. At one time, when all three were swimming at the surface, we saw that one was carrying a large fish in its mouth. When we approached the dolphins, they dove and swam away, leaving behind a fresh dead mahimahi that was 5 m or so underwater and sinking fast. We estimated that the fish was at least 1 m long. As the fish sank deeper we saw the S. bredanensis return to it and start nosing it with their beaks. For the next 20 min, as the S. bredanensis kept diving and disappearing, and even though they may have traveled as much as 150 m between surfacings, we found the dead mahimahi back up within 5 m of the surface and sinking each time we approached the dolphins. There were no obvious signs of injury to the fish and the colors were still vivid, suggesting that it had been dead for a short period of time. At the time it was not clear to us if the dolphins had killed the fish or found it dead, or whether they were planning on eating it or were just playing with it. We left the scene before we were able to make any further observations. Observation no. 3 occurred at 11:16 LMT; the position was 16 47 0 N, 100 53 0 W. There were approximately 15 S. bredanensis present in two or three subgroups. As we approached one subgroup, one of the dolphins swam several meters below our boat carrying a large (ca. 1.5 m) mahimahi crosswise in its mouth. The fish appeared to be freshly dead and had no outward signs of trauma. Although we stayed with this group for almost 45 min, we did not see the fish again.
Observation no. 4 occurred at 15:00 LMT; the position was 17 09 0 N, 101 15 0 W and involved a school of approximately 20 S. bredanensis. After working with this group for approximately 15 min we saw one dolphin surface with a mahimahi ca. 1 m long in its mouth. Although the head and tail were intact, most of the flesh had been stripped off the side of the fish that we could see so that it looked like it had been neatly filleted. The dolphins continued diving in the same location, apparently feeding. In the immediate area we also saw a sailfish (Istiophorus platypterus) (another predator of mahimahi) finning at the surface and apparently agitated by the nearby dolphins (it was raising and lowering its sail). We also saw a live mahimahi approximately 1 m long swimming close to the surface with fresh wounds on its sides where flesh was protruding (it may have been impaled by the sailfish).
In addition to our observations, Brower and Curtsinger (1979) reported two instances of S. bredanensis carrying large mahimahi in the waters off Hawai'i. In the first case there were 10 dolphins in a school and one was carrying a ''twenty-pound'' mahimahi crosswise in its beak (estimated standard length ¼ 1 m [Palko et al. 1982] ). It dropped the fish and another dolphin picked it up. While the second dolphin was carrying the fish, a third dolphin came by and took the fish, and then it was passed to the original dolphin, which seemed to be the ''keeper'' of the fish. Although Brower and Curtsinger did not see the dolphins actually eat the fish, they reported that the dolphins were ''chewing'' on it. Six days later, also off Hawai'i, they saw another S. bredanensis carrying a fresh dead mahimahi at the surface. The school it was with was swimming slowly in close formation, and once again there was an apparent ''keeper'' of the fish. It was feeding on the fish while swimming and it appeared to use the water and its swimming motion as leverage to peel flesh off the fish. The ''keeper'' allowed other members of the school to take pieces of flesh freely off the fish or take the entire fish for a while.
These observations have relevance for diet studies of rough-toothed dolphins, especially any based on stomach content analysis. Defran and Pryor (1980) reported that newly captive rough-toothed dolphins were observed ''to gut and behead all food fish, no matter how small, by smashing them against the water's surface.'' Similarly, our observation no. 3 and one by Brower and Curtsinger (1979) just described suggest that roughtoothed dolphins may feed on mahimahi mainly by peeling off the flesh, which would leave little in the way of hard parts (otoliths, bones, etc.) for identifying prey species. Also, remains of mahimahi prey, including many of the species of fishes that associate with flotsam, could show up as secondary prey items in S. bredanensis stomachs, especially the large and durable otoliths of flyingfish, a major prey item of mahimahi (Palko et al. 1982) .
The observations cited here, separated as they were in space and time, indicate that S. bredanensis probably preys regularly upon adult mahimahi (mahimahi reach sexual maturity at about 0.5 m [Palko et al. 1982] ; all of the fish we report on were b1 m). There is, however, some additional behavioral, and perhaps morphological, evidence to suggest that rough-toothed dolphins may be specialized mahimahi predators. The behaviors include associating with flotsam and cooperative foraging.
On the open ocean, S. bredanensis regularly associates with floating debris (logs, dead whales, wooden pallets, etc. [Leatherwood et al. 1982; pers. obs.] ), and it is, in our experience, the only species of cetacean that does so. For example, of 250 S. bredanensis sightings recorded during dolphin survey cruises in the eastern tropical Pacific by the Southwest Fisheries Science Center during the past 25 yr, 43 (17%) were associated with flotsam. Mahimahi is a common predatory fish found throughout tropical and subtropical oceans of the world; it has a geographic range almost identical to that of S. bredanensis (Miyazaki and Perrin 1994) , and it also regularly associates with flotsam (Palko et al. 1982) . In the eastern tropical Pacific, for example, we often see large mahimahi associated with flotsam, where there can be dozens, sometimes hundreds, of individuals schooling in the immediate area (Au 1991) . Although juvenile fishes of a variety of other species also regularly associate with flotsam in the Tropics (Hunter and Mitchell 1966) and are also potential S. bredanensis prey, we suggest based on the observations reported here that rough-toothed dolphins may be more interested in the availability of large mahimahi.
Mahimahi are large, fast-swimming fish, and if relatively slow-swimming S. bredanensis is going to be able to capture healthy adults, highly developed, cooperative foraging will probably be required (Connor and Norris 1981) . Evidence that S. bredanensis cooperatively pursues large individual prey comes from three observations. First, S. bredanensis is one of the few delphinids that regularly swims and surfaces synchronously: within larger schools, subgroups of three to five individuals often travel together shoulderto-shoulder in a tight rank formation (see, e.g., fig. 228 in Leatherwood et al. 1982) . Second, within these groups, individuals are recognizable by their various color patterns (Miyazaki and Perrin 1994 ; R.L.P., pers. obs.), a useful trait for coordinating cooperative foraging and preventing individual members from ''cheating.'' Third, S. bredanensis readily shares large individual prey they have captured. The occurrence of small, wellcoordinated foraging groups with individually recognizable members that share prey is, in general, indicative of a high level of cooperation (Connor and Norris 1981) .
Finally, as a possible morphological adaptation to preying upon mahimahi, we would like to point out that the need to restrain a large, vigorous, and slippery prey such as an adult mahimahi may have led to the development (or perhaps retention) of the uniquely rugose teeth that give the rough-toothed dolphin its common name.
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